_ MARQUIS rhe 
: DRS IONE RIT a “hr .A 
Cgtahat ) 1 we 
oy ALE a ee : > 
eee A Yard. 

: NN tattle ‘ . : ; bs é . 
Influence of t | iF “a 
OF Steam Nozz . a ee 

, : . 4 yh s ’ - , 
‘, : i 
4 
3 re ‘ : 
' ¢ . . 
. My | 
rn i : ; : oe ; oo tare tet a." F 5 : th 
een vxivenstrY ‘4 
on it MLL LIBRARY j 


SSS 


WAN POND V7 
UNINGN 


[~ 


PSYTSISY 


UNIVERSITY OF ILLINOIS 
LIBRARY 


i 
\\ AYA 
£. = 
mm S]/ [/ 


VAIS. 


la ASS 
UNGNY, | VISTI 


= = 


awe 


g 
N 
4 


WW Wy IN EX'S IS 7 S i 
Y.INGINGINGINGS 
Ww 


Bis ai) MK AW AIK QZ AIX ST /7 YAY NX Wi/ AK Nf HIN 1) 
Hl Y \\/ j in \\ YA ; Wa) / & \i) dt \ S/ H OS WANN 
> * : 5 a ee 


ne i 


HN, 

AN\\ 
J] {LS 
> / 


/ — = 
i\ y | 


SS JESS JSS = CSy 7/6 
= INS 1/7 NS 37/7 S77 NSS TSS 
. Si] D/A ADA ] ‘ . 
USS SS ih tos L/S SWOT IS AWW ISS 
KS 7 NS — I or — 


IS =] 
= 4 ? - 

/ JIS SHES 

USS 

: —) 


fp = 
— Tr <— 
= = 


My 


fj 
J 
= 
\ 


sy F L cS y TES 7 S/ AS Vy, NY WNW Ly 
WG INIYN OK VII ITS 
SSNS 


I SISSIES BSYUISISE SSVI 


1395 


a M3a 


EXPERIMENTS ON THE INFLUENCE OF THE 
FORM OF STEAM NOZZLES ON THE 
VELOCITY OF THE JET 


BY 


FRANKLIN WALES MARQUIS 


Mucels Ok THE DEGREE OF BACHELOR OF SCIENCE 
IN MECHANICAL ENGINEERING 


IN THE | 
COLLEGE OF ENGINEERING 
OF THE 
UNIVERSIEY, OF IELINOIS 
PRESENTED JUNE, 1905 


4 


Tae 
() ‘fey he 


607 1D Vi } 


a 7 


ae AR IUr| 
wee : 


—————— . 


UNIVER SIT Yoo ry tL LINOIS 


7 ett SOE: re ee May.26, 1905. 190 


os, ac tie LL TELE, Fie (CSM E0500) 08 8: BR ce a 


snshussusesssduevenuruccartantauenaustuneuususseyurnennsussrarssstwsaesauasnensseenauestarsuseauatsHsnessser WsBetGReeHeSeSUSGABNauUGEGsAaunCESNS=CNENSSGNGHSEGHUNSUOSONSSSTeOnOnNGHSHECeeceeeeneraaentaa? GHanGGNGD GEAUEOSUNATARSSOSESEONSOOREGNSEGESESHESSBUADECHSAASSAEGQSOSSNOSOEDE, 


eesnnanenasennussunnsenpussussseusunussscnussneuransnsnnasuressntsustnns oussnrranshuntnusssuanensagsuuysesusstnensusstiauussursvuserasantsusarsannarsavenssnnesnnsneannasunenssenr sipanistastsransausussnstsnteyhynarensssnsessssessessareuseesnh cuayauenanssasyenauseaseanseaueneuse 


a: DD BY ME AS FULFILLING THIS PART OF THE REQUIREMENTS FOR TITE DEGREE 


negpsneans orhasnseseuctunesentsvavanaeenenensnaraucvasntensunuununwascwestsnetenenswanansiusnenvursegeaeseavstseaeare svaasstseteatserscteceotsesterricnrssrscesnrsssnsas MODatserssanesentenapagerosesesrseses MumMcisegseeneassuunseanaeneesseeseseceeceategeen averse 


helor of Science in Mechanical Fngineering 


a. ; e 
| ‘ 
—————SEEEe orem — oa 
a a =. "Fen aie. 


[ 
1 
ee ge 


Digitized by the Internet Archive 
in 2013 


http://archive.org/details/experimentsoninfOOmarq 


eS ee ae ae re 
ae et J 
"F 
\- h 
7. * ' A nd Ss iJ i Lato 
panee —) 
; ) Lae oe 3 
: 7 
- -“ » ay ‘. 
: ’ 
: : : , t “, , 
4} ) 
aa yal ° aomelies = 7 rN 4 


a 
atthe 

a A 

o 


ay Se p ATM ” rs i ‘F re a ea 
‘ z 4 ) td 


1 ly DOS ; a ae a & On 
ne one on te 1y her, f the fe 1 


a 


showed Wo Jano 8 Feo ain 


Since the Se gage! th ieee 
pes weer oe. Pee tee peel 
hare mE hz, atintow 
beth the ick ee 0 and Rea 

; Pee. 6 Dre Theor. 


Teen een 


“a ‘ | . 7 . ‘\ ff . 
a ; 4 \ ow _ . 
J : ’ A pt Sa 

| iF 


~ 


Dy 
ib 
ry 


7 ; 
, 4 : ‘ j 
“Sn \ 
i Os 
7 ; 
; ry ~. 
' 
J 5 
Fs 
’ ay = , 
S ‘ *. 
} 
. ; ; 
\ | bP kee 
: 4 ~~ ** 2 ee 
S 
j ' i = i] 


e 2 \ hat . mhawnchl 4 


v4) | i\ 


Bor ay Leclro, Pe Bac honrvnerta 
| wen at watery ar othor ay Lona 
t{lurels tpaee baat The Me met «abl, 
that Che veto ete of te. ipa: Bhihena! 
a prefirls hdfc orifces eee) Bia ll Ue 
eee pl, areh ag A, 25 ual © anol 
CrArrcale | ts WEA meade cae bLaoclau 


/ 


4. 


Prteturrr, Crease see ae af tig Wni_2 if 


CegprrrL Ue gotty oe Tr Lod Pree the Ne 
aeler tro ie be! eevee ZT 


eee SC es, pd. W , g 


| 
9 ee 
» 
%) 
‘ 
nN > 
. 
i] ; i 
» iy hb! r 
| 
: 4 ) 
‘ i] 
o ie) ; ‘ 
a 


\ . e ' 7 igs ws. “> an 


d p > 4 Py P ¥ o- cence Ve ag 


eo bode ae er 

; ’ : ; . ; ‘a 

4 j 4 en o> ¥s if pe + ¥ i 
i> te Sie 


4 


. Ae are ) aa} ph ob a5 > ~ 
7 | ’ 7 s - - 


SAT Os Pa fivtaatcre ban ag HEL ALO cin aia of 
proacal te ak ALOLOM-L , Ur£24_@ loots: ANNA. [i b_ 
ha He firmren ters J Oa gmn OQ ALC EnV AWrActry 


ee ate. Ce ch § Grae tee 
ieee” iP eres ge OX Soto. 


oa 


oth ee Neo ee We pt he 


RGR geen merane 


> rae 
A al ‘.. 5 nq Oe ; 
a 


] ‘ 
\ 
\ gi 


>» 
| shad i - 


Sh Ply aad | if 


eee HU. pas ne Abas ae 
he 

a aaa rR 

| ” peers GE =. 527 


eae ee Ao te the Lacs of [eee | 
a la aca nye 


v 


The : ere of; ee haar eae 


Bin Be Theat of Wr KAS nicth, of Ue 


Seles 
beaae peg nay fea Ue of pout | 
, NOE ee Tat 
Mies fs fron tg 
ee. Pad ea 
BE han Apachod pe [erat AD ae 


: 


Mies aoe 


MAR | TL Ae. unt saan putiarols the 
p where ct fo wneentrollea big it walls, 

: gents amie of the erpan eo. 
wll fhe fone Hatirolly uot ill weit 


par broler ts often th) quretoof 


L Aig of the zo a¥ the! meth 
eels 
| to aWafeol Hat Hy ztrarcr rs expo olcol oe 
| nt > beet prcedrrd Pati sie 
| pe} Aha, Acacer f Ti 

ee A PAL WY SOM". he ee | 
rere 3 the cr pandong 


) | 


eae eae 


j ' : /T, 


fend on pe i be. Sic Cpe irenvg a nyt 
ate parole ft | pound » é ove a he 


gi ALC py gy = og a os 


astty | Dt tea Ae! 6S” po aoa B: a L 2AALArL 
Daaaltn. “ts One proceral Sake ae ate aren . Tha 
Ao aolrlotiotic and the 


oo 
{ 
he) \ 


4 


a d ub . 


ep 


Se 


FE 
+ 


r+ 


ef 


aa: 


t 
t 
t 
t 
rt 
H 
va 


+ 
+ 


Habeas 


a oS PMH ET OR: yas ie aria Be a art 
Suead buses Caune vases Seaes Genes teeecereay gepsseezee 
Fursasseseerenssees Saag Eneseccens seceeceers gaeesanag © 
as aa sees 22g 
Fp 
sense rt ar caeeaed 
cuss Heees Eeeqseeedasen teens teutesieat eeioutenss Gaetaiaeat 


i 


Seees putes ends cosecsetes consuuuste bersesuees 


sorsecesgs 
faeitiatis : pentees|is Seri teeed cobse sures Feoetsearl 


HSE 
‘. 


titi 

Ub 
gl 
AL 


eae7 (2986 paced 
eaSar 188) 


ie 
EUGENE DIETZGEN CO., CHICAGO. 


x 


a 
‘puoseg 40d ja04 UI “IVE4G 340 hyloojan 


- J i. ] 
“s i ; vot = 
By 7 ' . » a 4 
waa: < \Hneaef ie Hk ug aha AS, 
ot oe | 2a) cay ) F oi 
sh TORY ELLE Ne ed i" 
; Tee ae halal hay Ko i 
> 
‘ 
=> 
oy 
' 
Wh 
F ‘2 
Nw 
fe “ 
i] * 3 
. ® ) 
9 ve 
2, ° “4 
4 sate 8 
. Nae 
> 
2 Lae. ’ 
rte is 
eres YS aay 
1" ae Ber eae env arPr 
\ - 
\ 
hone ao ~ - 


, 
UH tee 
ffi ne 
fc, Moda 


ered 
“ih 


Experimental Betirnination of the 
Velo, “i aya of atta Tees 0 Mera be | 
| Ein. hte 0-7 é 3 ately. 
Naas eter 


ALAA, Oe Curart , Le ees 


ee a a 


Le cater batiol Le apa 
ae Ba és rons 


: Cts pane an, 


o°% 
sete ep 


fino os agent te be 


(AG 


ware. 


= 


re SSS = 


ce OT Wo 
poo oF uticeh th sep 


4 
. 
y 
’ 
4 ‘ 
) 
\ 
4 ’ 
4 3 
1 


_ 


Aegis ed te 
art, - 
“ty Se wren 


Avie 


“ | 
* 
' 
3 4 
-. 4 4 4 | 


Pha Tea ¥ is lies dees ath. 8 
: .: ith: Nae ~! 7 P 


~ ONIdId 40 LNAWAYNVEYV AHL 


ONIMOHS HDLaYS~ 


“AB\LOq Oy 


ae 


“Odlg Je SO 


1 $0,F 


“adig 


‘adig ~2sO 4481) 


2) 
da 
S 


lh 


G 
l 
g 


DIAGRAM SHOWING 


ARRANGEMENT OF APPARATUS FOR MEASURING 
int, LIMPULSE. OF Tre... MEY. 


i 
nA 
. 
* 
* 
- 
j 
J 
’ 
, 
) 
= 
a 
i 


‘eat eee. rc 4 feo 
mo. ys” 4 
ne sg of Oe 
Ae 
cn pepe fe wk Ks (fe 
pepe etic | 
Bie A ot pee 


Al, 


UMMM, 


Ne: \ 
Straight Tube 


IS 2. 
Taper \in 20 


Ne 2 
Taper \ im 20 


« GMAT AEL TL amma 
CLLMMMLM bt Oresewase 


N23 


Y 
COLL bd 


Taper | in 10 ig 
Taper | in 10 
Nozzles Tested. 


Pa 


aa 


PF trte the receiver. AF fife lool are ny 
~ tee eee tea. [Lol Olen. 
| | etary: Sete J hs erica tb 
Aron Uy ene. Meee Get leettd ee 
Lo Mer of th Atte aud ty reef the 
Araw_, hich, [oeteal Hr the a, ae 


Mee ood Acta ig LK She ccealss 
ey Che . Me cc tol, 7 he team 
Pe needy, gtlericed to rsach the wae 
CH wto | AO Bee eg eg lls dal te | 


a 


Wine bolarneed and th rading toher. J he 
a L-, ee thew elpercol er ve 


Chertr to folk tin fends, Moreen asthe 


eg the coup ce iy 
wxerdrol «arte Pe ee 


Me itt ps 
| | di 
tes ent ton 


Be The x Cex of the aot & eek te 
Gao amano 


_ Gepea ae fgets a8 a gem the 
precaurr on 2 eae ae ea eee Se eth ee 
A, oO Oo fpr Atl ts He condeners eco 
Btwn, mM His 2" pepe ancar Me rL- 
Clive d, tee) OL Ee Ve ature tie 


nee ee Ses aa. 2m eerie is 25 She 
Lar L| ADtkirney | C ) “UWn60 Arecel 0-9 ALTA 


rd 


&S, 


GQabUvnIela WWaic Jo ssw aaa 
ONIMAGWAW YO4 SNLVYUVddY JO LNSWISNVUUV 
ONIAAOHS WVHYVIG 


eee Naas 


“ASIN YALVWM SNITOO9 


YASNGAGNOD OL WV3ALS 


“WASNIGNO 9 
AIVAYNG YWAVAAHM 


; 4 
ae 
La7LNo 


YSILVYM ONI10097 


ee at 


a 
— aye 0 
Se tO Se 
%. reas 


- ’ > 


-—~~4 


testy 9 Maha “lg 


_ | ie - : A 6, 


eLeracal aunt he <a cteeemcas Aca sae 
mia : oe eee 


. 


a. mae vee ) i Lake ae 


eg 26 ey 
The ALenkf| Le An vue; f tain 


~ 


7 


wv 


_ ao 


mm 


PT a - 
Ps 
- = i dp z 
Jay _ a 1 
» > a i= 
‘, 2 Pert 
i : mate 
’ ~ 
<< 
D as . 7 
J y 
: tow Pua "4 
- * > uy 
, ee a & 
jae he 7 
9 
* 
7 a 


1 ht Ae 
‘ 


‘ 
v 
‘ 
_ 
s 
~~ - 
' 
: 
® 
" > 
| 
4 - 
ae +: > id 
e 
7 => 
a iy 
- a : he ' 
Fes = 
Me . 
q : 
te 
2 
o 7 ‘- pon 
- "e oats + me) 
i — : : 
> an i 


f, _ 
ns 
ip7 
4) 
¥ 7 , » 
pie. : 
on 
. + \ 
ea 
i 
| 
i j 
| 
\ 
| * 
1 a 
“7 
Lapras? 


30 


, ag ee 
) a 4,9. m 


} ; < *. d — F 
; et, i) . 
ae ‘alps. BOs iia 5 : 
u , ‘i ve H my ; 
ax. Coan a 
ras See mera — ala 


J 


. 


. 
< 
y 
; 
2. ¢ 
. 
+? 


= a 


seen LUutr2 pie UMel ee oe Ss 
An cae Wk ee bas a 
jaaeaaie Pace) Se ee 
i, The am puter pouicd,; (2) Tha elfics L 


32, 


a ‘ 
La 


a 


me 


Aer, ee 


Ae EO oe 


“Ss 


ot 


\ . 
ris 


33, 


ey asp (Begues 


45.) 
re keg Bar te calle, 


ea lg 
me, UT ee era aa ses cn 


eee 
pe - 
5 tT ae is nara ee i 


oe ae oe | 


= pee wi 


° 
ve 


f pone 


aa _" < 


fe 


an 


eee NS” I, 


T MIPULSE. 


al Impulseat Distance From mn o% Woozz\e 


al ie | eR Pe oe 
G23) 5-495 | 5 56| 5o) | 5 52 
4.174 149 
4.32 45 


Os | 5.0% 5.02 
Pee | 4:60 | 4.50 


+ 


iL 


a4 3.43% 3.42 
.%% 2:90 2.44 
MS wet || LAG 2.42 BPH) 
1.66 AD pao a }.% 3 
Fa 3 , 36 . 36 bot foil 


= 
4 

a tS .40 47 | ar 3.9 2 
3 
re) 
2 


Pio | 
rroo | 
a 
LO 3.2.6 he 


O OLS 


{Ee J. 26 3.48 42.6% 


240 | 37.20 
fe Pee 42 || sags | 
a 


We sae DuGw) 
0.%2. [nS] 
Ono) 


Steam Impulse at Impulse at | Wt. of Steam| Wt. of steam Velocity at |Velocity at 3 : 
Pressu wat 8’ From end of |22 FrOMeNd of |Discharged in| pisc harged |2za from €nd| fiom end of 
Lbs. persqin|Nozzle. Lbs. | No2zle.bbs.Jis min. LbS. |persec. Lbs | of Nozzle Ke|Nozze. Bee. 


35, 


Dee taal 


ys ee 


Monee 


ma po 


se 


Stearn 
Pressure, 


psi Tr 


Pr Oe 2 LLIN +: 


IMPULSE. 


“a 


/ 
6.3% 


an 


He) 6.5 3 


545 


Ane? 
Aiert 
eee G28 


2.55 


5.0A 


104 4.9) 


4:40 
Bad F 


4.36 
S174 


4.34 


2,76 


3.22. 3A! 


Sto 4 


2.63 


A 


1,94 % 


ia 


oi il 2) SIO) 


eat Od) 


150 


|.6O [,G§ 


1,51 


|. O4 


eas [lle 


LiF 


Oro 7 


0.69 0,66 


0.60 


O33 


0, 349 0, 3% 


0.34 


Steam 

Pressure. 
Lbs.per 
Sq: in. 


Impulse at 
24° fromend 
of Nozzle.Lbs. 


0, 2.0 


—+— 


eae at 
f rotm end of 


ie EBs: 


poe imenac 


VE Loci. 


Wt. of Steary 
Discharged tr 
15 tein, Lbs 


0.20 


Wt. of Steam SSIES at 
Discharged 
per sec. Lbs 


Velocity at ve 
from end oF 


Nozzle. hye 


25 from end 
St; 
of Nozzle. Kex| 


— — 


De 5 5. O7 69,78 wae © 2300 
5,04 4:63 6N, 5 © ed 226 Papo 20485 
4,36 hy OF 5$.99 0655 2140 A000 


S574 3.49 51.69, ,0574 2'1A0 LAS O 
3,21 2,34 | 47.99 ,0 533 1938 ‘| 
2.62 PISS 4| vA pee? 04 30 | LISS {560 
eS) kes) 3 8.08 | 092.3 1/590 I37e 
(is eos) al 33,14 O3868 1466 | 1160 
0.9% AG&76 | .0297 [23S | O60 
0O2A/ $ $O 


0162 


LOO: 


(Ole.T 


O57 


36, 


ee Sear 
sa bie Tins f Va ‘cA 
a oF é ne eit a 
‘ cee Foo ae 
SS as Pot? 


a ee 


* Oh. be 


«= 
eo 


Pi 2 alee NS 3 


DMV PRISE. 


Stearn 
Pressure, 
-bs,per 


VENOeim Y. 


Steah, Impulse a impulse at a Wtiof Stean, |W: of Steg, Velocity at Velocity Ag Z" 5 
Pressure Q" from end of |Fromend of |Oischarged tn Dis charged DW lero ry sindiet Seer ena 
Lbs.P€r sqin.|Nozzle. Lhs. |Nozzle. tbs. |(Smin, LbS.| per sec, Lbs,|Nozzle. eee. Nesenen. Yee 


iO. 3, $6 LOnS 7 ,0734 2070 ESS Si 


B58 3,36 66:09: 10735 2-00 Ff /470 


2iGt 60,90 GUT 40S Ae oa 


d. AG 54.50 ,0606 i SOG /2POO 


a Te) AGeher | 05 Se | /633 | 1048 


1, 3% 45,29 (0503 1443 § ¢p 


41.4] 0465 a Se PS 


33,77 0.37 1150 643 


Oss TAS Cis 


10 2490 G 20 466 
-Ong@ | O8O 368 


padty 


} 
‘ 
i 
s 
(> 
uk Ye 
i. 7 
am fred ie ae 


era ae ine or 


‘rg neal De ae 


mame 


~S 


if 


Pi Ae. Nee] 


IMPULSE. 


a Impulse at Distance from Lind of Nozzle Shown. 
| oe a a 4" ae 
0 > Sl ee ee 
6.40 LOS 1,06 671e 6:75 SF 
6.09 See G6. sk |) Gone Bite | oe oe 
Gea sce | Sco] 649 | «40 
Re a) SIs 4,69) 4:4] eee 
4.47 se | ho Pall 41 25 
5n68 3,71 2 
3.13 31 
Ao SS 
197 
ea 
ORG 


VEOC In i 
jpreeiee PRs ora vane Basharaederuhurged |e" ron om ag 
Lbs. per Sqin lof Nozzle.Lbs| of Nozzle.Lbs! 7 /6 a Ree sec. Lbs. i Nozzle. %.| Nozzle. ee 
1 20 7.00 FENG Tiss OS 2400 22.2.0 
6.40 1.0 6 Oe Lt 209011 2920 23% 0 
[reo | «50 ae (see o¢?4 | paae | 2eso 
eae | ae | 5,35 713,56 OPT 2.300 040 
ie | 465 ae” =e AsO |) Ap wO 
We. 4.00 4.64 59.64 0663 2250 
‘60 SHS iy FAs A Trex 0523 2410 
ue A. 8! g38. || aad 044 | 2.4 20 
40 D150) i Bes 36.09 a 0401 (THO) 
30 1.6% ee P80 B 0322. 2190 
pO woe 10 Wee 2.1.06 Voss Pl SO 
OFA 17140 


ee 
pa! ~ el on 
eruee- >. BF 


NiO 7A Nya. 2’ 


IMPULSE. 


Stearn 


Preseure | Littpulse at Distance — End of Nozzle Shown 
' 7a ar oer ; 


Wt. of Sstean} Wt. of Steam 
Discharged in| Discharged 
is tun. LbS. |persec, Lbs. 


Steam 


Impulse at |Impvulse at 
FPressure. 


4" $rorn end of |25" from end § 
w/Nozzte, LBS. |Nozzle.Lbs, 


210 6.6 2420 2650 
2.460 2700 
2500 (AASV) 


OMOLG 2300 25490 


,OS4S A bil® a SOO 
REGS 2.430 


0427 1%00 a OS'O 
,O3827 1620 130 
OBOE 41310 L635" 


1430. 1740 


MEleciby at Velocity at at" 
a from end |Srom end of 
of Nozzle, Bec |Nozzle. Lbs. 


+ woh —~—_ ee . 
i - i is ives rept" } som etey : ] 
: f Pang - - TT ’ r 
* : mo! | 7 a \ * 
’ e ; L 
> )i a, = ous 
nm ue, 2 | 
} *4 4 H ? 2 
= - 
*. \ ' 
* je ~ " 
: i \ ‘ 
: } - 
- } 
2.4 \ & 
| » * \ 
( a 
« 5 : ie ; 
— = .—~+ ————$- 
> 
4 ty a ee ee 
- ° hl - _ t? z 
‘ sei % ge ~_ ¢ ¢ Ls ae) ar) | ve 
- « ¢. ': 
wat © m « oe S f -) 042 sg~ OO 
* s 44 é 5 
: 7 * 2 
vo + 
yy (4m ove 


‘ > @s a 
Y. “ i is OS hake - 
2 5 ge - * — aca | any 
P wee KA >» f 7 a3 WH tt . 
7 . m" ry ene «eeeiniamentad > < 


rt 


Poe Ze NS 3d 


IMPULSE. 


Pressure Lmpulse at Distarice From Ena of Nozzle Shown. 
ao), - | tt Valens & aces 5" 


{20 


ere, 
410 


100 


% 
LO 


2.0 
ya © 


CO 
40 Py =5'6)} 
3O 


MEL Oe iar x. 
ee eee Lhd haan. eS | per sec. 2bs.|0F Nawate Y.|Nozzle. %ee 
Paeo | nea | 146 | a7) Eaves 
6,34 he. Paul OT ea 
6,52 6.43 $0.19 


40, 


= a 


Steam 


Pie ia pe |". 


IMPULSE. 


Impulse at Distance From E 


rid of Nozz le 


Show nh. 


Pressure r 

| 

Leo 7,16 ee | Pee 18 LEAS: 646 | 6,%6 

rie Bes PO) he ee 6,62. 6.53 6.43 6, 3.4 
6.43 6.54 6.05 6.0 | o,7 3 5.76 


5.95 


a7 A 


0.46 


o, 34 


Oil 2 


5.2.8 


4. 83 


4,73 


KS seal Impulse at 
CSsUre. q fromm end of 
Lbs.per sq-in. |Nozzle. Lbs. 


10 4,3 4.64 Fi Al eO | 4,709 | 3,96 3,9 Pp. 
3.76 AOS a. 4ih3 3.53 34 3.56 ip See 
a8 SAS 3,43 | BT, | Cie PATA EO 
2.76 PehO. | ed | pods 2.41 DO BiG ale Pea Pat 
Wee ee soni 7s hes 3) “ee | oe 

20 [2-36 Ges 1,62. lana [ROT 0,90 Or r8 
Eieieenlie4 lo 4+ (6.39 Me 3ele.28 


VYEIocinry 


Impulse at 
B" FvOm end of 
Nozzle. Lbs. 


WT. of Stearn, 
Dischargedin 
1S moon, 


Lbs. 


Wt. of Stearn 
Discharged 


per sec, LDS. 
il 


Velocity at 
2" from end of 
Nozzle. Uy oe 


Velocity at ae 
frotm end of 
Nozzle. cioee 


he tS 


| 


$6.07 


,O9S6 


a 


A6SO 2.410 


di bal 


77,6 © 


.0%G4 


2670 2.4 30 


GGA 


71633 


OTF % 


5.94 


5,29 


C1 eS, 


26 30 
2560 


2.440 
E370 


60.40 


Yad (oly 


Beis 


ST NS 


PSC. 


3.48 


39.490 


ela 


3414 


2.,30 


27.40 


1162 


135.0 0 


4 /, 


« 
© 
A 
4 
’ 
hy 


of here 
< Sie abeh, ien x. 


ae on ae ne 


: 
i 
Ae 
x 
. 
* 
- whl is hd 
— 
< ro ee 
= - iy agit 
. Lal « % . ‘“?¢ 
% , 3 : ®t a! # eat 
<a oe te 
ae 
+ > 
r Ge 
¥ ® aie 
' ; * 
» 
tote a? 
. naa = 
- 


r +c Ce Sieg ae os 
ety | 


a | 


MOA ZEEE IN@: 


My 


IMPUL SE. 


Steam 


Irmpulse ar Distanee Prem End of Nozzle Shown, 


Pressure ihe 
ee eee lo 
'20 | 7,¢ | $18 | S01 Mee e43 | eben) ate 
110 Mee Gos | Fas| 7. ome Ro 7 ss klnae 
649 eh 6,57 64% 652 
O63 ST, 66 Des) 57 / 
444 44 4,86 4,96 
4607 AOS 4) 4.02 
3.32 SSA | FPF 3. AF 
AG? 2.. 54 D6 2: Cics 
ae || hea P65: NE eee 
16 3 helies 1,03 1,14 


0.45 


0-47 


| 0.42 


Ond 7. 0,72 


6, 0S 


VEE OC ia Y. 
eee do caed | recharged o| Phcnaraca [fers wia t rom se 
| 2.0 G.1G TEM | cho P24 2.560 
| 10 13's 7. 2.4 $4.33 07 30 2251SD 2.500 
1o0 6, Gf 6-45 Lire |. O86 oe 2.400 
90 ae Sa ee 
4.3% 64.97§ , Olapre- Ae22o | A ANPTOn 
AcOl OT1ee ,0640 LID COMO 
7 ae 534 1360 1180 
| “Gee O4-94 | 1750 | 1660 
37,18 413. |>hbos 1430 
SiO, f oe (0.830) iO 
2-1, 66 024 73S 
. 0167 $25. 


a Ty ’ es 4 
. bad i+ i oh 7 Tie OE 
t up v 
11 EY ain 
bore ¥ 
pe. 
: = 
ry 
re 
A 
Se 
hs 
° -— 7 rahe 
4.’ a 
. —— * 


iv ‘eae 


= ta Poy i 


i ee a IN <8, 


IMPULSE. 


at Distance From End of Nozzle Shown, 


iv a ao" | pean” | ee 

nar| 237/| wes | 6. 44| 684 | 674 

Grae 6.57 G 2] | CuieG [ 6,04 5.490 

cen 5,77 S137 | G3 | 5.37 o: WZ 

40 4.43 4.39 4.93 4.58 4,40 
gO 0 5. 8) Se 

ei VG Ids 37 J. 0! ls ke) 
60 PERK, Pees "2.64 2.30 Pi i 
SO he LiP-S 1.96 |, 74 [eae 


1.46 1.4 { Ve rd, 


Osan 


Mea | 0.9) Ole? | 16e2 


0,5 3 


AO 6.60 0. 68 OnG 7 0. 37] 


©, 36 


0. S57 0,54 O. 2.4 


VE LOEITY 


Steam Impulse at Impulse at |Wt of Steam |Wt, of Stearn, Velocity at 
Pressure |2"fromend |i" evon end |Pischarged in Pischatrged "Fron end 
Lbs. per sqvin. of Nozzle.-bs, ot Nozzle. Lbs. 1S tin, Lbs, Per sec. Lbs, of Nozzle. 


O,/4 


Ve locity at ane 
torn enHada os 
Nozzle, yer 


O 


40 At 


< 


i 
4 
) 
>» 
a 


“ie 


& 


3 { 22ue 


tn 
i 
HEL 


i 
Hy 
AHH 


NN 


: 

i- is <a 

Sees! | See 
L a> ae 


Seisiiiicss 


iets hsp 
Sigs Soace saecs oeeagzess feses 


CHICAGO, 


| 


ESEGEeHEGE 


. 


eee 


SELLE 


BAS CORKS RASCKHO SOAS CHASCSTCSUASS SOCETSSlSS Gesaeasser 


if 


iH 


EUGENE DIETZGEN Go., 


q 
z 


> 


. 
. 
. 
. 
o 
4 
. 
. 
) 
i 
* i 
’ +1 (trans be 
i 


ne ( 
. 
\ 
+ 
. > 
te 6 
“i % 
. 
ai \ , EY 
i o 
b : 
\ ‘ , 
. 4 
; 
% 
: 4 3 
a : ; ie 
ma 
Yi : : ; \ 1 i 
be \, . 
‘ . 
% = 
% 
* | 
1 
We 
ra 
. “7 . 
» “« 
oN. 
2 
id, 
e f “ 
\4 : 
‘ 
ar 
tuk 


ms i 
(Fiend, 


rt wciebeakn apt any: 

Pate to he ? 

h . ¥ Wi aoe 7 é 

dt ocgpaee iy anrretet ry a Sag 


ry i v1 he, + ey a 4 why Mi 
ry PA 

E ‘ “ ay i ¥ ivi 

0 hae ‘ Pa ‘ 

i im, te » whe 

T | 
iY) ee ay n “ “k r 
tA } t t J 
t ‘ . at Mi he 


eee ee) 
vet hat at 
‘ oar 


dye aera ne teria tS 


ae ou 4 


Ts 


a 

oH 

Ho +++ 
+4. 

Ter ene 
mime 


tet i 
Siti ted 5 A 
f 

Ere fseeie 

ae 1 tal aS 


aof n ae aa 


pi jet cit 
Sra 


of the 


H nh _ SEeegeae Senuy REECE 


BOEECG | , PERSEEDE Sa 
sueereascsapsess 


>) 


SS 


- 


ae 


owes 


i 
ii 


THEERSMOTCAST ETE 


Be2egseeee an 
sasew BRIAR USSR |¢ PHAP GSAS GIHAADSSeE agavcseawe 


= 


i i a d +L: | 
k , ? ig f 
nig Re ane Al Adin SS a anges td Be Mi baraab eT) ty AGS 
a : * mf ay he eS Ben a the 
») ; “es on ib aig a ad 
‘ ' moh aye ¥ b 
eg he My 
' | } 
1 ur}: > 


sn 
F . J r 7? Ne wr 
. Tee bs is, E _ nt . = 45 AS 
. 2 “1 t oat): be ee i} © 
| s ied pte Ree 


~— - — —: pp 6 
4 SERN See 
- Py . , +e ~ * mete 
w' - ys aren wee: 2. : 
: 2 aoe RER EAT TN) Ag 
*. ie ell feat nvr 
“A ' 7 S| ‘ ~ 
{ y 
2 i 5 
. . a= ——— meget vs 
‘. — ‘ 
‘ 4 ~~ Se a | 
. 2 
’ ty F 
, 
He : 
b : 
ee _ 
7 : 
ty 4 . 
} “i A ‘ 
om 
% ’ + 
f ” . 
’ 
. 
. . 
‘ »* _ 
= z » 
‘ 
a iy . i 
sy 
~~ «=>, ; . 
; ' . : 
othe ley 5 
7 = a 
vr * 
; 
‘ 4 rs . 
5 { 
a ri Vv i Seay. ' ; 
; \ ——_— : ° $ - a > = 
fo TUR Ree) ae 4 bi 
: stuloeya epee ; 
> 
~” te eye OSH ERIS tts (3 he Ky 
a, ™ , ' ¢ 
‘ —_ 
| F $ 
f ye << x 
7 Ds. & 
‘ i =| + 


+ ’ A 
4 i Ae, 
a oF : 


‘rial ve ape | Pe briu: De oa ogee ‘ae | 


Ve RW RI ee ee ee ely em nr ety a, AS A =; 
2) we Se ‘+e : we NS 


¢ 
| 
Ar; 
ha Vie 
: 
4 | 
7} 
‘ ri 


yr: a a) 


, yl “the 
ee to aie pl hs au ah att 


ar et _ ee : a a ae ht ‘WB 


WN : aS = o 
| ; seasetay SoHE SS ae He 
eae Sane + 


ESSRR ee SR 


aaa } 


siti Fee EEE fer 
L tft He f +14 

SS ee = : ornhee mrt 

came +~|-} + oF +++ tht a 


ae 


PE 
+H 


-} a 
Bir 
a 
Ete 


t 
} RRSP ES TS! az \ 
Iyer ws eo - + iene Se\G. 
taba ses ‘ + Saees ms 
(2283 Rew: a2 eo cane 
es izese reset i. i 
carat Raed aeees EET 7 


Besharsses esessessee 


Hf 
je EE aa 
HH 
patie te 


Hie 
EUGENE DIETZGEN Co., 


cs 


. 


i= 
‘ty 
y ‘ 
© 
4 Le 
® im ~ ~~ \ 
Le le SE 
i ~oqaT 
+ Jo whee 


a ‘ 
Beging 
I iat 


ed 


-. . Pith md .: 
ae oa’. 
2 a peabebh We 


’ 


yt 


4: 


oe 


, 


7 
pio 


1 


by i 


aT a i 
, a ' ad og 
ry wir? ts eel 


' uk ial 
oe Ue ee Pe 


“ q 
ye 


iv ve : ve hahry Tel 
pita ny. eetiahgn aplt s . 
Ri Peed) to bat oeoth Ba 

L a7 - : 


Tha 


rT ae ya ’ 
eA etxs0” 


Et nt 


f the 5s 


ft 
on o 
i 
h 


dead 


1 


es 
'— WN 


elati 


ett 
ple 


i 
i 
: 
4 


Ber x 
+++ By 


deed as a 
tae pe yl fg 

a 

% oe 


SEeR. - . Bisse: 

pj =o Petit | Bei 

ages euars F655 

PEAHESTELRS OSTETECSVSS CEREZERRIEC Pe fe ul BSGus Bat 
OTe LESTE SUSE OHSS ELH BPRaeeS See a jf 


EUGENE GIETZGEN CO., CHICAGO. 


ROSSEUL6SSACSTEREESe SERET HKG Ak CURSES CUBIS Aev aw esare Bae 
BERS PPR As ONAES NSRAR ERSTE ARSE MEKES RSRKL HAAS USERS CETESRSSSE AHGKESESER 


tps 


ya 
Ub 
? i) ts Diy a 
AD: | RD CARROT BD Doe, cele) 
f 


>y Side 


A ik AER i hy 
BRS fare 
| OR akivegeT || a 

) son Sisaett | 


ee 


pa naan 
Lei oat aimed 


! 

y beset Pes ow, 

, 

k- eC, “i i 
— ways any Sea 


ae ary) 
‘t).08 ier 


aad , 


i 


: 


oN 
XK 


a 
1 


ea 
Ha 
Hi 
Hi 


SSS 55 aane! mei 
caueeeaser He 
ht 


- r Sauew 
pate asia iseecra fr | 
Sesgeseses csr Sores cress Sbees SS TESEREes Sore Sfbea SRST COSES fers Wevad Neees Sees veces Evers Euues sees 


OD 
2 
o 
: 


AF CANT C8 IOSG RPS eE ACH wasn NERBRAEShS Oo 
be itt BX USD Bares SRT PNAaa Gecko yee. Ese sere 
SSeASS SREVR VSUSS ROTVAGHA LS KC CHRAEATE A GRAS ARRNST BVTSS FSSC OABRE GAVRE BHNTG HOSS ENBMSNS HKALA SOM Ne SHS BeAD 


RUGENE DIETZGEN CO., CHICAGO. 


Sitene vee 


Nee 


Se 


\ \ a 
\@ 
ae 
\ 
x 
) 
rc bt. 


i re) pion * 


a ia 


NS ; 


a 


Tela bose sat. 


i 
tia 


ARPES A * bev ‘oq 


ve PS 


eapOGeSe ReuGnGbUGE GunNaaaeaSoGne psn a5 w BS psees seseas ett 
SSS KSRSs CERES SRG BENes Fucus Saee Rede ee 20 UROee SERS Ouse SRSA SERS El sue aa 
it i 4 : + See Beene t sapugaeas eget Sabsed sueaamne: it 


t 


+ t 
a 


es 
4-4} 


apa ef a 4--t 
PRG Nee ee eee 


Peres 


rh 

1 
vrve 
pane a 
lon o 


“e+ 


cu 
el 


} 


sak 


A" 


S 
l Hit n 


Tiase He 
SS 
Suees coves Genie Gecee 


poet jesceceue! tssergess! 3 


BSes| . SRS RASS {2SHS Bee 


Pee Se 4 Saree Pores 


. 

- 

es 

uw 

e 

e 

. 

: 

@ 

a 

a 

» 

es 

r 

® 

s r) 

BHT 
ageey i 


SCENT SHSSS SEBS Feast Seay 


‘ 
‘ 
ks 
o .¢ 
i 


“a 


« 

~ . *, 

« 
Le Ap ~ 
a ; - 
Mi 
1 
ate oh 
vs 

} 7a>2 
' 


aa Pcs Acai ; 
Joan kay) ig WET ag if 


WLELZZZZD» 


eee 


os 


Speers ae =s Lae 
rns wn | 


ci 7 


OH Ss, TN eS 


ue 


. 


oe ae 
= . 


“aan 
Ji 
y 
. 
y 
ie 
Gm 
} 
; 
*, * 
ovine 
i 


rf 
nme 
. 
i, 
+3) 
€ 
~ p. 
The 
~ 


& 


% 


os RA and 
Neaentn 


pay jal 
soa) CE, 


| Ae 


of 


+ 


ty 


Ta 


HH oe 
- Nozs 


7 


» 


iv. a 


i 
= 


Vt SV ISS SS 4 US BNGS ISIN SS WIN Ais LASS ———— 
To SS —— SYIQ SINGIN INST UIST eos KOR aie i 
ok oe TT Vs aes ee S <A Cae 
Sie pata ISESSIESIES a ok / 
AY 
Ty I ny, 


SS] /7 = 
‘| HS OX AAAS 
Ti Is BIS ( S 
—y = 1/ t SS), = 
Mii WWHBALS Why S 


te 


(pas Zt > 

IDK AKA KY AIKQY \// \W/ \\/ S QB 
ASS NAY {fi \WY/ ps \ ae S 2 S = SS = = = i = - = = 
— —— = = S INS 7 ANS 4 S ANS A Ks Lites 
— id SS a VF mii INS AN IWS il LW { AX HWS LS 
AMS A W// Wy) HX BINS AS Jl / if) AES (X —_ Ss JSS / 

—$ — SJ 7 SS =) 2 TS wl AMS Sy 
M1] / S ~ IAS // S)// AMS SAY, IW OM 4 \j/ [XN WAI WW AAR X 
ARMAS A] | } QW IA Vai | Ae WY f/f | RAY : j + j K [SS } Ns CS 
{pis \ he Ny L ~ Ji Ji 4 - = =. ae 
SS a = Z * = == = = = ——— es = ; —"F —F = 
TAN S// ANS ly) wl 7 Si | WZ / \/ Wi WV ~\ i, WW, 
WY AL AMA HN VII M/ \ ~ NY’ \W/ = / S l f & SW = 

é Ss £ : = =Syie = = Se 
S ———a 7 = a AN = fi HAN Fag)\\\ Wie HIN i Si/ 

/ fl ASN Gi \ Wa ALR | NW IBS | | 
—~ = 


{ — We 
= y 
Ufa iW 4 
fl) — =j 
—| = 
\ BY H S\u/ ‘ WH) ff \ \ 
= = Z Ai | \ "> 
= = = A il => 
I if, = le — || xR Ife 
i > AM Ma) / 
if ' - ANS \ OAM Wt 
Z {| SSE} | = Jf} = 
i] |) A || a |) 
Vy, Wa | 1/, f 
i q 
\ \ 


f Pi b, “aha ./ ad AS < by the > 7 
ANNI IN TS USS ya 
AS I TG NG N iy N JIN f 
ISIS — * 
¢ SNZiNG Ry] “kK / Ny EN * 
SDAA SONIA y 
HIN “A INN LAN \ a ; iN : 


YS GNGODi 
L4 iS W'S A — = MS - y : 


SS GAGA BI * 


si} 
AS 
— 


OK Ks kK OK OR Ok OK 
ROR KR ROK KR KK YK, 
OK OK KK RK KK OK 


AN 
\)/ 


LS 
/ 


\\ 


IS 


— 


MST INVES 
SUS GSI GIONGS 


1/7 ANSS/7 
if fh / 


Z [in VGN as 
S ir By, 4 K&S 


snl [7 IMSS) /7 


we 


We 


Ll 


30112 0821 95154 


| 


ERSITY OF ILLINOIS. URB: 


ILI 


el nc 


iu 


